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SOmethini concerningtheJie/ctipjon pftfVji 
. qf the Se&oT and Piairl-»Sckfe *<?««•■% W^ 
^ I time 'serjf mtich aantedi vmd Jo I pir^^wii. 

fjfii JmanTre^aiife of th^iH^'iir Mch^ifm^ 
cotamnedi /Mr IJdcriptiofil Kftturfc, 'ahi t^ 
fietaf Ufc/'-?^ ^'•- '••• ^ ^■; ■ 'S---:- 

//^ thej^rfi Chapter is cmta^teiy fioi muy[the 
S^^eyiPtitm (jf'Hye' Lines :f^p6fi V/t^ Plaih-ScakL 
buttikgwife thiir Q>nfirii&i6if' niiff NatuH are 
therein jktwit :^ AscUp£tJl^tt yfccour^ Pf^theiit 

' ♦ ^iiifhe^JkdhdCMpicrJs 'contained j /fi^-^. 
\ fcriptiori of the^Se^ior, 'dndciWZfnes nhii} coJH^ 
ptfmjy placed ti'ereop. . . .,.^ 

I» the tma Chalet tr jhhm.y ' tft 'G>t)W 
pi And General '1^f of the- Si:eDQT. JFVouf this 
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. 'thy toheti quite opened i or kffer than the 

D^nceifrom 90 to 90 if the Sines^ 60 and 66 
qfChordsy or 45 and 45 ofTangentSy tohenthe 
^g^^iH quite Jhut I j^Jb by this btfktment 

the 



ft^^Jer? »M|' fiadih he fnjeStd, uf<)n .tiie 
Pim vany Circle ahofi Radius not exceeds the 
i^m-frefcribed Limits. Whence the Excellency 
ttf this Irj^Tument '^bU'e the Plain-Scale mani- 
feft^ appears, for that is a Scale hut to one 
Aalusi and thftejore hjritr, b isfo^ eaj^^o 
pr^sl the. iphfe\ Willi's upoi a (jink mii^ 
Radius is </a men Length, 
r-rjn. tie fourth C^hapter, jov-hme thf. Mef 
jtai^i^ulir Wit qf'tlie Lines ofLitfes, and tit 
#W^i'.«fi^ag<w/. ,'. ' , , • 

t^'Jp.tie ./i/ih Qmftei, isfiiem the manner of 
mji^fil^ Pfofortioni with Line/ and ~Sitia,f 
^itfi.'and Tangpits, Lities {^ Taiigentf, &9, 
jf/apo the excellent Uji of the Scdor in dfot^ 
ing the Hour Lines upon an horizontal and e- 
re£l South Plafu '.v'^ '-": ■ > '\ 

■Luflly, in thefixth Chapter' irfpttf^'oiri^'.^^ 
tfeofthe Zimi (if Nimim, mijtcial-^iiej^ 
and Tangents, t^iat. isjaid in. this Chaptpfj 
/ am of Opinion, isfujicient to jheia Perjons f^^ 
t^fyf^ly- siiUed in jfrithtnttifkiiti^ ^'m«[(y 
ite.filamteri^ttfir^ti^eX'm-.i. ;;<.>v.v 

7iu(,cottrtuiiiS'StaJtriim)^IJitt>enSouthe 
Omtems^ tihiii it to ie fietti^ tkej^)<4f& 
UttkTra(l,.,^o^my^t aii c«j»ifff<^. m^ 
^e'fttine. j^jo'^iem^ii^^jfii^ti ^^ . , ^i 

■.}c.:.:.:.::.,.-v .v;..^.■.-...v^.■_,^'^A 
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CHAP. I. 

Concerning Lefinitions (^ Chords^ SineSy Tanr 
gentSy &c. and the Manner of ProjeSfing 
theniy and putting them on Rulers^ common^ 
calfd Plain-Scales* 

lEcaufe of the fix Parts of a Trian- 
glcj mz* the three Sides and the 
three Angles^ any three of them 
being given, independent of one 
^mother, the other three are there- 
by limited ^ and confequently fome way or 
oth^ to be found* And fince the Angles of 
a Triangle^ that is, the Arcs of equal Circles 
defcribed About the angular Points, and com- 
prehended between the Sides, (which are pro- 
(KUtiotial t^^ ;dbie Angles, bom prop. 33* lib. 3. 

B ^ Mclid) 
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JE^iiclid) are not proportional to its Sides, tte 
Ancients devifcd certain right Lines, appertain- 
ing to a* Circle", which come in com petition 
with Angles or Arcs. Thefe right Lines are 
thus defined,' ' . - ^ 

A Chord of an Arc or Angle, is a right Line 

« ' drawn from one end ©f an Arc to the 
jFTg. I. other 5- as the Line AB h the Chord. 
of the Arc ABj it is alfo the Chord 
of the Arc AFB, becaufe it is common to both 
Arcs of Jthe Circle. 

Whence it is manifeft, {per prop. 15^ lib. 3* 
JSuclid} th^t the greatcft Chord that can be;, 
drawn in a Circle is its Diameter, or the Chord 
of 180 Degrees, or a Semicircle: Whence all 
Chords of Arcs, greater than a Sen^icircle, are 
Ic^r than the DiaJneter. ^^ 

- A right Sine of an Arc, is a right Line drawn 
from 04ie end of that Arc, pei'pendicular to a 
Diameter drawn to the other end pf it^ and be- 
longs to both Arcs of a Semicircle , as BC is 
the right Sine of the Arc AB, and alfo of the 
Arc FB. Hence it is manifeft, from the afore- 
cited Propofition o^ jE'uclidy that the greateft 
Sine is equal to the Semidiameter GE , or the 
Sine of 90 Degrees : Therefore ^1 Sines of 
Ai^cs greater than 90 Degrees , or a Qjiadrant, . 
are lefler than theSemidiametear* ,4>r Radius. 

The verfed Sine of an Arc, Js that Portioja 
of the' piameter included betweaai the ti^t v 
Sine of the faid Arc ^ ftod .the Arc iit Jelfi As j 
AC IS tlve \^erfcd^ Sieeof the ArcfeAB^: andaBCv 
' ' ^ ^ -: ^ the 
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the vcrfed Sine ^f the Arc FGB; licnc^ ttop 
^eateft verfed Sine is the Diameter AF^ pisi. 
the verfed Sine of i8o Degit^cs, or aSimir 
circle, 

A Tangcait of an Arc; is a right Lii^e touch- 
ing the Circumference of a Circle, and.{frolii 
prop* 1 6^ ii^. 3^ J^udid) is at right Angles to 
the Diameter, drawn thro' the Point of Conr 
I' *a<5i: 5 and limited by the Secant of the fame ' 
I Arc^ as AD is tjie Tangent of the Arc ABj 
whence there can be no Tangent of ^o Der 
grces, <;)r a .Qud^rant, for tjien the Taiigent 
mil be iiitftxiteljF)long, ::.;.. 

,The Secant of an Arc, \$ ^l nsht Liftfi 4?'^W9 
from tbo Ce|rtc\' of a Circle, -th^^' o^^ ^iwi.of 
tijeArc it h the ;!>epaiit of j^ t^l j^^ wC9e%ir'|he 
tr^ngeftt, r^odat right Angi^ta;.a jDJgn^ 
drawn to the;ojtl^r end of tfefi.ATPi ,^^Mpis 
the Secant of the Arc AB j i whence tl^ejj^ij 
be no Secant of ;po X^egrees^ <^t (irQ^jadp^x^ 
becaufe then the Recant will 1^ inftiitely io^g^) 
The Half or Semitangent of an Arc, is that 
Portion, next to the Center ^'^ of a right Line 
drawn from the. Center of the Circle parallel 
to the Tangent of the Arc , cut oflf bjj^-thg 
Chord of the Cphiplernent of the Arc to i18o 
Degrees, as JIH is the half Tangent of the A;:q 
AB* But becaufe (from ^ffl|^. 20. //^. 3, JS'iiolid) 
the Angle BFA is i of the Angle BEA, iho 
I 55i4eJFE equal to the Side E A, and the Angles 
[ EAb,;FEH right ones, HE wUl be ^qual to 
I tkf Tjiegent oi half the Arc BAi that is, the 
' ::*■ . ]B 2 "^ Semi- 

I 

i 
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Semitangcnt of any Arc is but the Tangent 6£ 
half that Aire j whence the greateft Seniitan- 
gent, or that of i8o Degrees, is infinite. 

The Circumference of every Circle is (up- 
ppfed to be divided into 360 equal Parts, cal- 
led Degrees,- and each Degree in 60 equal 
Part$5 called Minutes, (jrc. This Number was 
chofen by Geometricians for the Divifion of a 
Cirdk, becaufe it may be divided into a greater 
Number of Parts without any Remainder, than 
anyleffer Number than 360. 

The Complement of an Arc, or Angle, is^ 
what it vvants of a Qjiadrant, or ^o Degrees, or 
of a Semicircle, or 180 Degrees,- or laftly, of a 
whole Circle, or 360 Degrees. As 20 Degrees 
is the Complement of 70 Degrees to a C^ad- 
rant, becaufe 20 Degrees is the Remainder of 
70 Degtiees fubftra^d from 90 Degrees, like- 
wife, yd Degrees is the Complemient of 130 
Degrees to 1 80 Degrees, and 70 Degrees the 

Complement of 290 Degrees. 

. ■ 

IIozv toUPropGi the Plain-Scale. 

Firft draw a Circle, ABDC, which 
jpFg:. 2. ^ofs at right Angles with the Dia- 
nieters AD, CB ; then continue out 
AD to G, and upon the Point B raife BF per^ 
pendicular to CB. Now draw the Chord AB, 
and divide the Quadrant AB into 9 equal Parts^ 
fetting the Figures 10, 20, 30, C^c. to 90, to 
them I each of which 9 Parts again fubdi- 
vide into 1^0 equal Parts, «id then th^ Qiad- 
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rant will be divided into 90 Degrees. Now 
letting one Foot of your Compafles in tKe Point 
A, transfer the faid Divifions to the Chord Line 
AB, and fet thereto tlie Figures 10, 20, 30^ (^c. 
and the Line of Chords AB, will be dividec^ 
and then may be put upon your Scale. 

Now to projeft the Sines, divide the Arc 
BD into 90 Degrees 5 as before you did AB; 
irom cveiy of which Degrees let fall Perpendi- 
culars on the Semidiameter EB, which Perpen- 
diculars will divide EB into a Line of Siiies, to 
which you muft fet the Numbers i o, 20^ i^c. 
beginning from the Center, and then you may 
transfer the Line of Sines to your Scale. - 

' Again 5 to project the Line of Tangents ^ 
from the Center E , and thro' every Divifioof 
of the Arc BD, draw right Lines cutting BF; 
which will divide it into a Line of Tangents, 
fetting Ihereto the Numbes i o^ 20, 30, (j/re. 
whid^ you muft transfer to your Scale. 
' ' To ppoje^ the Line of Secants, transfer the 
X>iftances E lo, E ?p*OE 30, c^c. that iSj the 
Diftance firom E tQ^4^ 20, 30, (^c. on the 
Tanj^ent Line, upon the Line EG, and letting 
thereto the Numbers 10, 20, 30, ^c. the Line" 
EG will be divided into a Line of Secants. 

To proje^ the Semitangents, draw Lines' 
from the Point C thro' every Degree of the. 
Quadrant AB, and they will divide the Semi- 
dikm'eter AE into a Lineof Semitangents : But 
becaufe the Semitangents on Scales nm to 160- 
Pegrees^ continue out the Line AB, and draw 
L-- - "^ Lines 
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'^^!hes from the Point Q thro" the Deerees* 
the Qjiadrant CA, cutting the faid continueid 
portion of AE5 and you will have a Line oF 
kalf Tangents to i^oDegrccs^ or farther if you 




Morcover to draw the Rhumb Line, froiri 
cv«y Bth Part of the Qjiadrant AC, letting oiic 
3Fo§t pfiyour Compafles in A, defcribe Attrs 
cutting tne Chord AC, which will divide AC 
into ;4' h^^^ of whole Rhumbs ; and after the 
^urif manner may the Subdivifions of half and 
^ua'rter^ Rhumbs be made. ; ^ 

j^^aftiy, to project the Line of Longitude^ 
^raw ^1^, line HO] qqual and ;parallci to th^ 
Radius, CE, ^hicK divide into ,^0 ecjual Parts, 
fyoty, ; 5[p of wjiick l^umber. Now p:on\ eyem 
c^'.^hoffijParts ktr fall Perpendiculars to.CE:^ 
cutting tjie Arc CP> and haying drawn th©' 
Ch^rdCD with one I^ootpf you^f^Qonj^afles* it^ 
t>y transfer thp pift^i^^s- froriifX to each g^ 
th^ Points ifi the Arc CD, on t\ifi^ Chord CD, 
anq fqt »theietq tJie Numbers 10^.29^ (^c. $n4[ 
tho Lipc of Longitude wiU be 'dwid^^ . ' T 

Th^ be ail the, JLines commonly ' put oa 
one iide , of the Plain-Scale , ejHcepting equal? 
Parts^ which want no defcription : ^ And oa the; 
othenfi^^^ is a Decin>al or Digg9n|S^. Scale^ oa 
whicK^n Jnchj or fo;»e part tl>er^4 .^^ h ^^ iy 
is ^yidf^d into 100 equal Parts^ ^by means o£^ 

^ r * Diagonals^ jn the following manner}^ 

^£* 3^ Suppofe AB to be the Lejneth of the; 

• Scale^ whicli let be 6 irigaesi theo^ 

havibg 



^ 
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having chofen a convenient Breadth ^ ft$ feC, 
make the Parallelogram AEBQ and draw Lines 
from the Diviiion of evi?ry Inch, parallel to BC ; 
tlien divide an Inch, fuppofe DB, into i o equal 
Parts, as alio FC, i^nd draw the Diagonals D 
103 ro 20y 20 30, (jc. Like wife divide 1^, 
and AE, each into i o eaual Parts, thro' which 
draw I o Parallels, and let the Nunibers as per 
Figure, and your Scale will be made. After the 
fame manner may one half or one quarter of an 
Inch be decimally divided. 

Now if you have a mind to take any^ part 
of an Inch , fuppofed to be divided into •100 5 
as the 48/^ part , look for the Diviflon 40 on 
the Line DB, and guiding your Eye along its 
Diagonal, mark where the Sth Parallel to BB 
cuts the faidDiasronal, and the Diftanceof that , 
Point of SeiStiou from the Line DF, will be 
the 48 f/:? part of an Inch. Again, to find the 
TootkpoTt of an Inch, look where the Par^iel 
I cuts the Diagonal D i o , and the Difltance. 
from that Point* to DP will, be the looth part 
of an Inch. For froin the Similiarlty of Trian- 
gles, demonftrated per prop. 4. Ub. 6. Jt/uclidy 
as DF is to tb of DB, or 10 F, fo is ^of DF; 
tOTi^ofDB. 

- Hpncfe it is [manifeft, that by means of this 
Scale, any Line may be drawn whofe Length * 
i5P«xj[fif6(i[&le iii-lefs than four Figures, wh^^- 
thfetithey be ^ole Numbers, , or niixed, tKat- 
isdeei*^!?^^ and whole Numbers 5, as 

if thelL#Bi#llof ^he Line be ji5j; then you ' 
-- ->* muft 



intift call I Inch i oo, and fo 3 Inches will bo 
300. Then the 65 muft be taken from DF, 
to the Interfedlion of the 60th Diagpnal with 
the $th Parallel, and the Extent from 3 Licbes 
to that Point of Interlcdion, will give the 
Length of the Line exprcifiSle by 365* Like- 
wife the fame Extent may be taken for the 
Length of a Line exprelTible by 35*5, in fuppo- 
fing I Inch, to be 10. Alfo it may be expreUed 
by 3.65, in taking i Inch for i. And laftly, it 
may be cxprefled by .365, in taking i Inch 
for ts9 And this is the Ufe of the Diagonal 
Scalew 

. As for the Ufes of the Chords^ Sines, Tan- 
gentSj (^c. the Chords are to lay off the Quan- 
tity of any Angle defired upon a Point given, 
in a right Line. And contrarywife^ to meafure 
the Quantity of an Angle already laid down. 
The firfk is done by always taking the Extent 
of 60 Dcgices of Chords between your Com- 
pafles^ and defcribing an Arc about the angular 
Point > and then laying off the Number of De- 
grees propofedj upon the faid Arc^ and drawing a 
right Line from the angular Poifit. And the lat- 
tefij by always making an Arc of 60 Degrees of 
Chorcfs about the angular Points, and then taking ; 
theChord of the laid Arc between your Compal^ 
fes, and meafuring it on the Line of Chords. 

. Example, To make an Angle of 3 o ' 

IHg. 4. Degrees on the Point A, take 60 De-*. r 

grees of Chords in your Compalfe^ : 

and letting one Foot of your Compares in the i 

,' ' ' '^ ^ Point 
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Point A3 defcribe the Arc DC ; then take 30 
Degrees from your Chof ds, and lay them off 
from D to C, and draw the Line AC, and the 
Angle CAB will be 30 Degrees. * 

Now to meafure an Angle, fuppofe CAB, 
take 60 Degrees of Chords between your Com- 
paifes, and fetting one Foot in the Point A, 
defcribe the Arc CD ; theft take between your 
CompalTes the Diftance from C to D, wnich 
meafui'd on the Chords will be found to reach 
to 30 Degrees, the Quantity of the Angle 
fought. 

The Sines are to othographically projed the 
Sphere, (^c. 

The Tangents, half Tangejits and Secants^ 
are ufed in finding the Centers, and Poles, of 
projeded Circles, in the. Stereographical Pro- 
jeiSkion of the Sphere, dye. 

The Rhumbs, are to lay down the Angles 
of a Ship's Way in Navigation. 

And the Line of Longitude determines by, 
Inlpeftion, how many Miles there are in a De- 
gree o£ Longitude, in each feveral Latitude: 
As, in the Latitude of no Degrees, that is, un- 
<ier the Equator, 60 Miles make a Degree ^ in 
the Latitude of 40 Degrees, 46 Miles make a 
Degree; in the the Latitude of 60 Degrees, 30 
Miles make a Degree; in the Latitude of 80 
JDegrees^ 10 Miles make a De^ee. 
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CHAP. II. 

T^e Defeription of the Scftcr , and the Lines 

generally placed thereon. 

THE Sector is a Mathematical Inftru- 
ment , confifting of two equal Legs, Off 
Brafs, Silver, Ivory or Wood^ moveable about 
a Joynt^ like a Carpenters Rule,- fo that the " 
faid Legs 5 together with certain right Lines,* 
drawn from the Center of the Joynt, ccntaias 
"Angles of different Magnitude.';. The Length 
of thefe Legs arc not determined, but yet they 
'are generally about 6 Inches , having a proper 
Breadth and Thicknefs. This Inftrument takes 
its Name, from a Sedor in Geomotr)^, which 
Euclid defines, in the 9th DcK of his 5^/ Book, 
•to be a Figure comprehended under two right 
Lines making an Angle, and the Arc of a Cir- 
cle defcribed about the angular Point , inter- 
cepted between the two faid right Lines. 

The right Lines that be commonly drawn on 
the Faces of this Inflramait, to be ufcd Sefl> 
orwife, are fix, c/^. The Lines of Lines, or 
equal Parts, the Lines of Chords, the Lines of 
Sines, the Lines of Tangents, the Lines of Se- 
cants, and the Lines of Poligons. 
. The Lines of equal Parts are two equal 
right Lines drawn upon the Legs of the Se- 
izor, on the feme Side , from the Center of 
the Joynt, almofl to the Ends of the Legs^ 
making unequal Angles with the inward TA%^ 
es of thea: refpedive Lc^s; that ib^ the Lines 

of 



of Sines, andSeci^nts, which arc likewifedrawit 
upon the fame Faces of the Legs from the Cen- 
ter of the Joy nt, may make equal Angles with 
each other, and likewife equal to that which 
the faid Lines of Lines make, Thefe Lines of 
Lines, are C^ch divided into ipo equal Parts, 
each of which are again fubdivided into Halfs , 
and Quarters^ If the Length of the Legs, arc 
"^ fufficient. TheDivifions are numbered, from the 
Center, with i, 2, 3, (^c. to lo* near which 
are placed the Letters LL, The three Pa- 
rallcls, that be drawn, to each of thefe Lines, 
are for the Eye6 better diftingifliing the Divi- 
(ions, and Subdivifions, as alfo are thofe near 
the other Lines, 

The Lines of Sines, are two equal Lines 
of natural Sine^, drawn upon the fame Faces 
of the two Legs ot the Seftor from the Cen-r 
ter of the Joynt, as the Lines are, pf a Ra;- 
dius, equal in length to either of the Lines 
of Lines. Thefe arc numbered with the Fi- 
gures 10, 20, drc. to 90. at the Ends of which 
ftand the Letters SS. 

The Lines of Chords, on the other Faces of 
the fame Legs, are two natural Lines of Chords 
(made as direftcd in the laft Chapter) drawn 
Irom the Center of the Joynt upon each Leg,^ 
fi) as to make, an Angle with each other, equal 
to the Angle that the Lines of Sines, dye. make. 
The Radius of thefe Lines of Chords is equal 
in length to the Radius of the Lines of Sines. 
They are numb^'d with lo, ao, drc^ to dg 
■ ^ g 2 Degree: i 



Degrees i the Chord of which, per Coroh prop^ 
I %. lib. 4. Euclid^ is equal to the ^Radius* 
Thefe Lines are denoted by the Letters CC. 

The two Lines of Tangents 5 are Lines of 
natural Tangents , (divided as directed in 
the laft Chapter) whole Radius is equal in 
length to the Radius of the Lines or Sines. 
Thefe are drawn from the Center of the Joynt 
on each Leg 5 making; the fame Angle with 
each other, as the Sines , ^c. do* Each of 
thefe Lines of Tangents run but to 45 Degrees, 
and are numbered accordingly* The reafon of 
this \^ becaufe the Tangent of 45 Degrees is 
equal to Radius J that fo whra the Sedor is 
let to 90 Degrees on the Lines of Sines , the 
faAtie Extent, that is, from 90 Degrees on one 
Line of Sines to 90 Degrees on the other, will 
reach from 45 Degrees to 45 Degrees on the 
lines of Tangents 3 as alfo, from 60 Degrees 
to 60 Degrees, oij the Lines of Chords. The 
Lkies of Tangents are marked with the Let- 
ters TT. 

There are alfo two Lines of lelfer Tangents, 
whofe Radius is about two Inches in length , 
drawn from the Center of the Joynt, and ma- 
king an Angle with each other, equal to the 
Angle that anyone of the aforefaid Lines make 
refpectively with each other,- tho' on fome 
Seizors this Angle is leffer. Thefe Lines of 
Tangents are numbered from 45 Degrees, which 
ftands at the Ends of the Radius from the 
Center of tfce Joynit^ to 'about 75 Degrees. 
. ' T'^T "^ "^ They 
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They have the Letters tt^fet to them; mA 
ferve to lupply the Defed in the other Lines 
of Tangents. 

The Lines of Secants, arc divided fiom ft 
Circle of the fame Radius as the Lines of let. 
fer Tangents arc , and make the fame Angle 
with each other as the leffer Tangents do» 
Thcfe begin at the Length of the Kadius from 
the Center 3 and run to about 75 Degrees. 
The Numbers i o, 20, 30, (^7C. to 75, are fct t9 
them, i^nd they are known by the Letters SS. ors^t 

LaflPy^ The Lines of Poly^ons^ are drawv 
from t re Center of the Joynt very near the ia- 
ward :idges5 and numbler'd from 4, j, (jfc^ to 
1 2, v/Iiich is about 3 Inches from the Center; 
Thefe Lines are denoted with the Letters PP. - 

Tl^n 3 have I defcribed all the Lines that bo 
comn only drawn on a Se&or to be ixfed Se^t^ 
wife. 

The other Lines that \» arbitrarily placed^ 
near and parallel to the oaiwar<l Edges of the 
Sector, on both Faces thereof, and which |^«} 
to be ufed^ as on common Scales, are the Lines 
of artificial Numbers, Sines and Tangents j a- 
Foot divided into 1 2 Inches , and each Inch 
fiibdivided into 20 equal Parts. Alio ibme* 
times the Lines of Latitude, Hours, and Indi- 
nation of Meridians are put on it. 

Not€^ The artificial Numbecs^ are deno* 
ted with the Letter N^ the Sines with the 
Letter S, and the Taagcs^ with the Let- 
ter T« Whea Pioportioos aie to be w<>rkU 

by 
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,#' %f thefe artificial Lines, the >Se<ftor muft be 
ijtfitJ open'd. ' y 

c H A p. in. 

0/* ?/?^ Foundation and General life of the 

Sedor. 

fEcaufe, from Prop. 4. lib. 6. Euclid^ the 
\ tomologus Sides of fimilar or equiangular 
Triangles, 'arc proportional to each other; 
• '-^ /therefore it the Li^jes AB, AC, repre- 
jFi>.^/ fent, for example/ the two Lines of 
•'■' ^ ' Lines, making any Angle BAG with 
each other. Now if the Line BC be drawn, 
dnid A^3 A^j taken equal, and the Line ab 
dfirwh^ AB, op AC, will be to BC, as Aa \s to 
ab. Whence if the Line AB or AO! be double, 
triple, quadruple, (^c. the Line A^ or Ab, the 
Line BC will be double, triple, quadruple, ^c^ 
of the- Line ab-. • As fuppofe AB; or AC, be 
160, -and Aa, or Ab 50, and BC do, then ab 
will be 50j^f(if as AB 100 js to Aa 50, fo is 
Bfc 60 to ab 36. And the like Reafon holds 
for all other Proportions. ... 

- Whence if the Lihes AB, AC, reprefent the 
c^ Lines of Chords,' Sines or Tangents ^ thatis^ if 
tile Lines AR> or AC, be the Radius, and the 
Line Aa 1% the Chord, Sine or Tangent of a 
pibpbffed Number^ of Degrees, to the faid Ra-: 
<iius AB. tke tide ftb Will '^ the Cbord^ Sine. 
\' or 

.6 ' 
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Tangent of the fame hluraber of Degrees tp 
t:he Hadius BC. 

For example , To find the Chord, Sine op 
Ti'angent of 1 5 Degrees, to a Radius of 4 Iiv- 
ehe*. Open the Scdor fo, that the Diftajice 
fropi 60 to 60 on the Lines of Chords be 4 
Inches; then the Diftance between 15 and ly 
<5n the Lines of Chords, will be the Chord of 
1 5 Degrees to the Radius of 4 Inches* The 
Sedor ftili remaining thus opened, the Extent 
from 1 5 Degrees to 1 5 Degrees on the Lines of 
Sines, will be the Sine of 1 5 Degrees^ to thp 
afbrelaid Radius of 4 Inches. Alfo the Extent 
from 1 5 Degrees to 1 5 Dc^ees on the Lines of 
Tangents , will give the Tangent of 1 5 De- 
grees to the afbrcfaid lladius. 
v<W But if the Chord proposed be mare than 60 
Degrees, as fuppofc the Chord of 80 Degrees 
to the aforefaid Radius be rcquird, you mijfl: 
take, as before dtrcded , the Chord ! ; .. / 
of half 80 Degrees, 1^ jl^^ 
And having defcrib^i^n Ixrc^ AD, ;/ 

with the feid Radius, lay off the Chord of 40^ 
twice ; to wit, from A to B,; arid from B:tp Cj' 
draw the Line AC, which will he the Chord 
of 80 Degrees. 

If the Tangent of a Number of. D^rees 
greater than 45, fuppofe 74 Degrees^ be jfought 
to a Radius of 3^ biches, you muft make ufe 
of the Lines of lelfer Tangents ,• becaufe the 
greater ones run but to 45 Degjoees, thus. O 
fea the Se^or fo^ that the Diftance between 
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^5 Degrees and 4J Degiees of the leffer Tan- 
gentS) be equal to 3^ Inches/ then the Diftance 
'm)m74l)egrees to 74 Degrees, will bethe Tan- 
gent of 74 Degrees to a Radius of 31 Inches. 

If the Secant 6i a propofed Number of Dc^ 
grees to a given Radius be fought ; as fuppofe 
the Secant of 50 Degrees to a Radius of i 
Inch be required, open the Sedor fo, that the 
Diftance between o and o, on the Lines of 
Secants be i Inchj then the Diftance from 50 
Degrees to 56 Degrees on the fame Lines, will 
be the Secant of 50 Degrees. 

If the Converfc of any of thefe Operations 
be required s that is, if a given right Line, be 
the Chord, Sine, Tangent or Secant of a pro- 
pofed Number of Degrees, fuppofe 1 5, and the 
Hadius to it be fought, open the Sedtor fo, that 
the Diftance between 1 6 and 1 5, on the Lines 
4oi Chords, Sines, Tangents or Secants, be e- 
qual to the Length of the given Line, accord- 
ffig asu it be a Chord, Sine, Tangent or Secant. 
Tnen tbe Diftance between do Degrees and 
60 Degi^^s on the L ines of Chords ; between 

fo Degrees and po Degrees on the Lines of 
mesi 4>0twen 45 Degrees and 45 Degrees oa 
the Lines of Tangents i and between 6 De^ 
^ees atid c Degrees on the lines of Secants, 
*vill/be Ae Radius to the faid right Line of 
t6 Degrees, according as it is a Chord^ SiwBy 
Tangent or Secant. j 

From what hai^ been alieaady iaii^ it ju^ 
{>ean t^t ^ Sa<^ is ^ it were awmeB&i 
' " ' Plaiflh 



t^lam-Scalei for. wnei«^ on ^e PkiniScale,^ 
the Chords, ^ines. Tangents aftd Secants, have 
but btie R^u$,- fo by thi$ Contnvaaot^ \t1^0 
Chords, Sirtes, Tangents pr Secaiit$,^\^ Ra- 
dius's may be had. But with this Limitation, 
that the Radius |iven be ft^ lon^r \hiii-'tli* 
lidh^h of tWicfe; the Radius of the ifefp^^ve 
Chords, SiitftSj' Tangents dr Secant^ .^ii thd 
Ijq^^ 6f the^ Sedor ,• ior flidrter than the Ui- 
ftancefrddi 66 to 6h of CSibrds, 90 ahd'^of 
Sines J 6r4*5 and 45' of ^angeftts, 'i^htotthef 
Seaoi* is ^uite fliut. '. -' ' ' ;x'i • i 
Moreover','* Becaufe "th^' Lihes <^- ILines^ 
Chords, Sines, Tangents and Secants, imakei 
equal Angles with eac^h .other lefpe^tively , 
therefore ProportiOtls in equal Parts and3ine$, 
equal Parts ^^^ Tarigai^s, Sitiii abd- Ur- 
gent, c^c. ^yhelpof aPsiir^ofCompaffes, and 
the Se^dTi rfiay be workU Aiid fo thd 'Cafes 
cif Plain add* ^phericftl'^rig^b^net^'-nfa)^ b/ 
liteans of 'the So5l6r , 6e *15^ed. An Inftanco' 
or tw^ of which >fliall-|?wj j after having g»- 
vi^ IJMne oFthe iJarticitlar Ufes of the Lines 
<tf-L,iii6si> iaad the Ufe of the Lmes of Po-' 

lygbns. ;. - ■ f 
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C H A p. IV. 

Of the ^ftieulof Ufes of the Lines t^Limsi 
am the Vjfe nf the Lines of Polygons* ^ 

J^£»'i» T^OVi, the Eaie of j^xpreifian^ in 
f JP ihewiag the Ufe ot. the Lines 

^ the Se&or , the Lines found out by the 
Sodor ^e faid to be kiteral or jjamlldj la-r 
tieral are thofe found ou the Sides of the S&-> 
^^,ji9$AB, AC; and parallel are the Lines 
that run from one Leg of the Se^or to the ce 
thlsrs. :e<iiially diftant ^<an the CeaW oftbe 
^yQtj as BQ, 4b, , ) 

P K O B. 1. -* 

TOiic^ doion a Line gx^rejjable hj^ 4f^ ' 

Pflm, or JPlraSitons of Farts* 

Bilh^ of th^ Line; of Lines ^c a&ually di- 
vided into loo €qUallfait!»3,. but.^ye have put» 
^y I o Numbers to tkem, wlntSh ;^iay figmfi^ 
eftfaer.the9>iblves aloae,: or loti^^ themfelve%. 
qr loo tiiaes t^emfellv^.M: ira?^ times themr^ 
fi^ves.^. ctf.occafion^ requires. ^ fuppofe ihp, 
Numbers given be no more than lo^ thea ^l 
jpay fuppofe the Lines only divided into io 
PartS) according te tke Numbers fet to them. 
If they be more ^m la;, but lefler than loo^ 
then either Line will /c6ntain loo Parts, and 
the Numbers fet by them will be in value, i o, 
^Sb:Vf^j&c* as they ^ adually divided* U 
yet uiey be more than loo, then every Part 

muft 
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muft be fiippofed divided into lo^ aiid eittici^^ 
t^ine will be lodo Parts, and the Numbers let 
to them wiU be* in value i oo, 200^ 300^ and. fe 
ferwards, fttll encreafing themfelves^ by ia» 
This being pre-fuppo&d, we may number thfe 
•parts, and Frad^ion of Parts given oh eithi^ of 
the 'Lines of Lines ; whichDiftance taken froiit 
them with a Pairof Compa(!es, and dra^irnoft 
your Paper, will give the Lengtfc of the JuiHe 

Ibttght.;*. ■■'"] ■'"' :: i • ■ ' 

' ' Sitample. Suppoii^ a Line is to h^ 
arawn reprefenting 7 5 i take 75 of the • J%.> 
1 00 Parts ei|}ier of f he Lines Off Lines ^ ^ 
is divided into, and nofceit on A; ostaja^ 71 
of the firfl: I Q Parts, and note it on B j or (^ly 
take i of thofe 100 Parts , and note itiivC^ 
dther of which will be Lines exfnreffalde 

. t> R B. iL • sr: 

To Sncfg^el or Pemii^iy 4 Line in a given 

Proportion, i 

' *F<&e tbe Line given between yonir JG^m^ 
paiTes, mutopen tneSedor, 'fo as tbe JF^ 
of the Coin|Kdres may ftatid in the PQiMs 
6(tkG Nomber given on each of the iLindl b£ 
Lfaies; thtnkeapiag theSe^or thm <^}eiiddt 
ti» paralld Diftance of the Points of the Num« 
ber reqoired; will give the Line fi>ught» 

Ekample. Let A be a Line gi ven tQ 
be eocreafed in the Pi?op(ntion of 3 to /%. S, 
f r f dft take theLine A between your 

~ J> z Compaffes, 
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dmpi&Sj and open the Se£toF;fi>^ that the 
Distance from j to 3 (m the Linesof Linc3 bfe 
ecpul to. that Eytent; theiLtte paraUei.liir 
fiance' of 5 aiut 5, will ^ve the 'Line B^ 

ibu^ht. i V 

fo the fiune manner^ if B be a- Line givca ffi 
be digimiihed in tlib^poitkm of 5 to 3, t»k« 
theXtne B between your Compafles^ and;t9 
it <4)«i' the Se^jJn the Points of 5 and 5^ «* 
the Lines of Lines ; then the parallel DiAspc^ 
between 3 and $j will give tifle Liae A^Ircr 

If this way of woikii^ be net fufficiept^ you 
JRi^^QOfuitiplythe Numbers ^ven by 2, 3, 4,0^ 
«tfK£ w9rK by tteir Eqiiimultrples ;. as, for 3 and 
S^ycmxaay open the Sedbr in 6 Wid lo, 9 aiod 
.1 S'y It ana zo, i j and 25, or in.i 8 or 30,'^c^ ^ 

^,R O :B. .II}. ■; <" 

' jTb dfKy/<^ /? mr;^ X^w /«fo ^ny Number of^ 
" " ." * ^ equal Part j[} •" * - '^ ^^ 

Take the Line given between your Com- 
p«0ejt, -and open the Scdor inirhfc Points ofHhe 
ftirts the given Line is to be dfwdcdinto ; then 
keeping the Se^or at this Angle; the pafalM 
Diffcance between the Bomts of i and i, wiH 
flivide the given Line, into the Pfeirts required. - 

. Example, 'Let AB1>6 la Line gi^ 
J^g. 9.: to be divided into 8 iaqual Parts- Pirfl 

take this Lii& AB between your Com- j 
paflfes, and to it open the. Sefton & the BDiaki 
of 8 and 8 ; then the parallel Pidaocfi blt^eett ^ 

I and I 
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.1 aiwl 1 5 gij^esthe Line AQ which will divide 
AB into 8 equal Parts. : 

If the. Line propofcid be too long to be ^ 
pHq[d to the Legs of the Se^or, fJivirfe t or 4 
.of it into the Parts p6opofeid> apd the l[>oubk^ 
•prjQijadruple of one of thofe Parts, wU <livjd« 
t&e whole Line into the Number of Parts pro^ 
jpofed. / 

P R O B. IV- 

ft * 

' |rb find the Proportion between ttoa er mafe 

given jLines* 

Take th^ greater of the given Lines betweoi 
yout Compa£^ gnd tp it open the Se^or in ^dw 
Points of 100 and looj tnen take the.ldftr 
Lines feverally^ 4ttd carry them paraUd to the 
grpater^ till they ftay on the fame Numbers of 
^eLines of Lines ; and the Numbers whereoa 
they ftay, will give their Proportion to 100. 
r Example. |;.et the Lines given be 
4^ CD. ;Firft take the Line CD ITigp 10^ 
iKS^^^lpen yoii CompaiTes, and t<i it , 
ffW theSef^r in the Points pf ipo and 1^00 ; 
t^ keeping the So^or thus opened, enter the 
)^r Line AB parallel to the tormer, and you 
ti^ill find it crofs the Lines of Lines in the 
Po^s ^o and 60 j wherefore the Proportion of 
AB to CD, is as 60 to IPO* 
1 Or, if the Lipe CD be fo long that; itcatH 
0t.heitpply!d to the Points 100 and foo, then 
jm mfty fuppofo the lei&r L^ie AB^ to be ipq^ 
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iStia Proportion of CE to ED, to be as loo to 
almoft 6 J ; wherefore this way the Propprtiott 
4)f AB to CP3 is as 100 to almoft i6jp 
. This Proportion may likewife he worked ht 
4iiy other Numbers that admit feveral Divif^ 
«isi as by the Numbers 60 and 60, • and^it;^ 
tbctlefTer Number will be found 3^, which is 
its before in leffer Numbers, as 3 to 5. Thi$ 
Proportion may ^Ifo.be wwked without open- 
iqg^die.^e^or. For if the Lines betw^n whiiph 
« Proportion be fought, arcs laterally applyM 
on the Lines of Lines^ ( or any other Scale of 

Suai^Parts) Ae Proportion between them will 
'ikt^ikmey at between the Lme$ to ^hitk 
tfccyare equal. -i 

'^•. t nt i • ' * 

": ^^ ../^ \,... P Jpt O B» V» i 

i^ .jftw^ ^ Third Pr<^orf mat ttw givm 

* 

Fiift place both the given Lines on both 
^idikspFthe Se(6lor firom the Center^ and nMi4 
the Terms of their Extenibm tlMsi take out 
th&^ ^QOiieA giv^ tape again » eind to it dMSr 
fit9 SdStor in tke Term oF the ^ Line; fneti 
k6i^mg the Se^r at this Angle^ the pafailctf 
piftsmice between the Terms of the ftcOAd 
jthie^ will be the third Proportional fooghtij ' 

Exampte. Let the two lineK ii* 

3tgi it.- ven be ^, AA which take tm'isA . 

"' r' |)la&e otv' both Ii4es of the Se^r,KP 

as tkdf'nieel in the Center A: I^ titer *FiMlU[ 

^ th^ fiH^ Uoe be B, B^ j^^ ^ T«bu of tti* 

Ibcond 
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iecond C, C Then take out AC, the les^Otoi 
Line, again, and to it e^ea, the Se&or m thu^ 
Terms B, Bj ,fo the Parallel between C>*Q 
gives the third Proportional fought. Fojfiat 
AB is to AC, fo is BB equal to AC, to CC . 

P R O B. VI. 

Tlfree Lines heinggiven^ to find afi>urth Xjim 

proportional to them. 

Place the iirfl and third L.ines on both lide» 
of the Sedor from the Cwitey j then take out 
the fecond tine, and to it open the Set^or in the 
Terms of the firft line. Now keeping the Se- 
^or, at this Angle, the pamllel Difiance be- 
tween the Terms of the third Line, vviU.be 
the fourth Proportional fought. 

Example. Firfl take out Aand C, 
and place th^m on both fides of the Mg* 1 2* 
Se<ftor, in AB, AC, and AD, AE, 
laying the beginning of botli.Lkies in. the' Cen- 
ter A ; then take out B, t^e iecond tjtie,! and; 
tp it ojpen the^e^or in B, C,; the Terpis ojf.sbe: 
&i:ft Line; and then the Parallel betwoeo .|>^ 
and E, givej the fourth PropfirtionalibiigJrt* . ,""- 
. As iq Arithmetick, it i^a^ffiei^nt for the&ft- 
^^^ third ^v«ff Number^ , t<b be of oi^ Peno- 
n^kiat^, land the f^c<wd ^ th« feuj^h re- 
qjrife4,tftJlK; of J^P^the^!JE<>t09e iw<lth« fenae 

t^ aU, ; ^>tjt jgi^oaietry, ikk fiJJficie^tif the ' 
' Sides AB, P>^Te[^iamp»i»^^ I*4.?5h4i4 
Ijqes be meafured t^ oae Scale, and the Pa- 
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nlteb BC^ DE^ be rtidaiured in anbthfifert 
Wherefore the Proportion nf A, the firil Lih6 
to G the thirds being fciiind by Prop. 4. aibre- 
going) which fuppoie to be as 8 to 1 2, or ia 
,kfler Numbers;^ as 4 to 6^ or as 2 to 3 ^ or in 
greater Numbers, ais 1 6 to 24, or 18 to 27, or 
20 to 305 30 to 45, or 40 to 60, drc. It the 
Se&or be o|>€fned in the Points of 8 and 8 , to 
theQiiantity of B, the fecond given Line ^ then 
the Parallel between 1 2 and 1 2, will give DE^ 
thefbufth Line required. So likewife if it be 
€ipened in 4 and 4, the Parallel between 6 
and 6 ; or if in 16 and 1 6^ the Parallel be-- 
tween 24 and 24, will give the fame, D£, and 
fi> of the. reft* 

P R O B. MI- 

Tioa Lines being gwen^ to find a Mean Prop&'- 

tional between them^ 

; Take the longdd Line and lay it on th6 
I^ine of Lines from the Center, noting its £x-^ 
t^tion; then take the ihorteft Line between^ 
3^(xir 0>mpal{es, and applying it parallelwife ' 
on the Lmes of Lines, open the Se^or fo, that ^ 
the lateral Difiance from the Center of the Se- 
ctor to the Term of this Line, be equal to the ' 
narallel Extoit of the Terms of the longed 
JUine ; and then the laid lateral Diftatice of tkt \ 
Terms of the fhortdl Line^ or the paralld 13^ 
fianie of the Terms of the longeft Line^ will ' 
give tli^ Moftti Ptoportiotial fought^ . ^^' 



\Notey Tjhis cannot ^^dpne uiilefs,by fever? 
al Tryais,,of opening tlj^Se^^or, ^d.ijvoving 
the l^oints of the 9onipaJf|s» . ' , 

■ Exampl^^,,. Let A *ip4 p> be.the*' 
1two given .^infis. Lay B from the . ^g. i f. 
Center A of the Sector, " which fup- . . 
pofb to . reack to B and B j-. then take A in your 
Compaffesj and open the Sedor fo that DD 
bping equal to A, AD may be equal to BB^ 
And then At5 or BB will be a Mean Pix>jD<)rtion4 
al between the Lines Aandfij for as AB is to 
BB, fo is AD, equal to BB) to DD. 
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Tif^dkide a Line, in the fame Manmr as afiO'_ 
thef Line is already dimded. y 

! .^Firft^ T^ke the given Line already divided, 
aad laying \t, on both Sides of the Se^or from 
the Genter, .note how &r it extendeth^ l^\^tvi 
take out the/econd Line, which is tp be divi- 
ded, and to it open the 4Si?£?or in the' Terms of 
the firfl Line* This done,, take out the. Parts of 
the jfirft Line^^'and place them alfo on the fame 
Side of the Se^or tiom the Center, And th 
Parallels tal^n in the Tams of thefe PartSj, . wil 
be the coti'eJTpondent Parts in the Line to ba 
divided. . . ^,. ,» ,;. , 

Example. Let AB be a Line di- . . ,, , ^ 
vided in D and E, and BC the Line ■'!!%. 14. 
to be divided in luch manner as ABis. 
^agijltff Take out the Line AB, and place it 
on the LiQes of Lines in A^, AC, both ^m 

E -the 
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l\ie (iditer A^ then take out tht fecond Line 
fee, and to it operi the Seftor lii B ind Q tha 
Terms of the firft Lipe* The S^O^ remain^ 
ing thus opened, take'btit AD/ and AE, the 
Parts of the firft Line A% and placfe them alio 
on both fides of the Seftor in AD, AE i and 
|he Parallel DD^ gives BF, and the Parallel 
;E,;!BG. Now the Line BC, is divided in ^ 
and Gy as the Lint AB, is in D, Er ivhich is 
, t he tjuiig itquir'd. 

P RiOB. IX. I 

To open the SeSior Jo , that the two Lines of 

equal Farts niqy )nake a right Angk. , .^ 

Chufe three Humbci-s that may exprels tlie 
Sides of a right angled Triangle^ a% are, for 
CXariipl^, the Nuiiibejrs 3, 45 5, or tlieir ^ftil- 
ijpiesi bpt becaiife it.rs better to take th^n| 
tiggfer, , chiife 6o:'^o, and too. Now takeinf 
youi^ CoitrjpaifestnfePillance from the Center of 
the Se(5tor on either of 'the Lines xA Lines to l o^ 
which let reprefen* ioo] then open the Sedoif 
fb, that the Diftahce b^tweeil 6 on One Lm^ 
of Lh^^, and liph tlie other^ (tlie onerepre^ 
fenting <5o^ andlH^e Othelr 80) be tottkl t6 tha^ 
Diftahce: And tlieft the Stftof i^ilf be opei^^ 
ed fo that the tlyo Lines of ^ines ma^ i? 
right Angte.^ ": ^ - - 

• « • • .«_. sif>f ^ •• — - » • • •,.-«.» 

• -• « '^ 

■;...-:■ :.;... _;■:.; •;■"■ ■ ^ ■.■-'•• ^ "'^".^JI'Ob;- 

• 1 • f "- ' 
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P R O B, "X. 

7p fnd a right Line ^unl to the Circumfe^ 
■^ r^c^ (ifa giS;e»(Srcle^ :^ ^'' - ^ 

The Diameter of a Cf^tlo to its Circumfe- 
feiice> is afs ^bout 3^1 8 to H o:j wheftc^ tike the 
l>iameter of the {)roppfed Gh:clet>etwcejfi[ yoQr 
CompaffeSj^'dnd fet it icwbr'as a' ParaM on 
8 and 3^! 8 of the Litu^ ofUijes. l^he Se^ 
^remaiftiiiigthusojxaried^^^^^^ thepiraild 
{Ehcjbent of 10 ari^ ibj aad that will wv* you 
Tieir the lird&fli^^^ fe^ijpttl 

-^ inftribe a regtikf Ffijf^^ in ^.gmit^mh 

r' 'Take the B^adius o^itho given X}ifielbrh» 
t't\'^eti yom C&rapa(res;»,andfbt it oiletrlji^ u!Pi& 
rallel on ^ and 6 of the Lsues of lb}yg£p;if^ 
then the parallel Diftance \o£ the Numbers re^ 
brefenti|iig th^ )^mlber <»f ^icB^ a l^olygbn ^ ib 
fi^e, willte th<^ Side of theirbquir-d Polygon, 
V Examijie. ' Suppofe iM3»H be a ;" ^'*> ' ^ 
^ircfe^ !ii which it i^ fequimd tq' 'JF%* ij^ 
ifticribe a jpenitagon. Take the Ra^- 
idius AB in your Compa&s, and fet it over as 
€t Paralldi 0^ 6 and ^ of the Lines of Polygons 1 
then the parailel Diftance of 5 and ^, on tha 
^^ Ltpes of Polygons, will give AC^ the Sid© 
tf£^ Peiitogdcb to be in&tibed in ^tbe Circle. 
^!v!ienee It wJil be ea(ie to make the Polygon 
in carrying the Diftance AC rouwd tho Circle^ 
ifl^ drawing j xight Lines, 
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P R B. XII. 

Upon a rightZineygPven to mcfke a regular 

Ta3k« the given right Lino feet wcen„ your 
Compftflos 5 and to it /Open, the Seizor in tip 
Points ofthe Nunrjber m Sicles the Polygop/i$ 
to haW; thea the Mrallel Diftanoe l;)etvvoen 
6.Bxidi6y /will give toe Length of the Ka4^u$i 
off Circle, whole Center is the. YeJ};^x of^ 
IfcDclffSiTriangle made with the t^gefaid R^^ 
^s^s upon the gjven Line. Now I fay, if a- 
bout the/laid Crater d^Ciirde bfe defcribed with 
the c^ehamed Radius,' and t}i(^ aforefkid j^ 
^eti iliueJbc carried: round its Circumference^ 
«hd;r^ht Lines drawn, that tbe pippofed Ppr 
lygDii, will be madd • . 

^ 1 * . Example, To make a Heptagdij 
jFig^ i6. upon the given Line ABi . .Take the 
' feid Line -between your Compaifes^ 
and let it over as a. Parallel on thgt Points of 7 
and 7 of the Lines of Polygons j the^ the parai^ 
lei Diftance between 6 and 6 wiil give the Rar 
dius of a Circle* N6w with tJfc^is B^adius fc^^ 
ting one Foot in the Points A,B,-the Extremes 
of the given Line , dofcribe two Ar^ V outtijifg 
«ach other in C, abo^t whick d^fcribe th% 
Circle ABD^ then: carry Ar youqld.the Cir.- 
cumference, and draw p right i44e?> ^nd the 
Heptagcm will be madet 

chap; 



c H A P. y; , 

>f ^6orking Proportions in Lines amf^S^^ 

\ Lines and ^tangents , Sine's and Tangents , 

&c, exemplified^ in the Refolution offit^ tf 

the Cafes of plain^ and ffherical Tfigimh 

«^^- • • ■:/;■> .. ■/'.-:,»./: 

PR OB. ,1;: V :., iL.aoI 

. toj^jti^ 

iff. I 

Uppofe the iiihgth' 6f'ilfe^1?^p6- ', - '"• ^I 
thenufe 'AB %c 70 Mii^,"«' i^iitif. 
t length df tlfc 'tJafe A<i 40 l^Ues, '^^ < ' / 
^h^ is the C^tety of the ^'gfe Afiei"."*'-* 
.' As the Lengt ii of the Myppt|ienufe J^'^ id 
J^yius, fo i5 the Bafe AC t^o ihe Sih^-ofifhe 
•M>,ABC.', •■■ ■ '■- ' '•■■■ •■ -■-'•'• 






Hypo- 

t]}e);i|ife 70 Miles; then open tke Seizor, anif 
^t this Extent over as a Parallel on thj^ points 
%A^p and 90 on the Line of 3tnes. The'Sdftor 
^nlainiqg th^s opened^ take the Length of the 
^Bafe 40 Miles from the Line of Lines, and ap* 
plying it parallelwile on the Sines, its Bx- 
tTemes Will give 34 Degrees 50 Minutes for th? 
pjiantity of the Angle ABC fought 

PROB. 
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P R O B, n. 

TTje JBqfe AC of the oblique angled 
J^^i 8. TrimgU^4BC hitig'igheny fupp^ 
^x\ r.',. : • ^0 JLeaguefi the ^ifl4£Ci:>i$o 
\o ik^ees^ find tke Jngk AQJSf^ ;# Degrees j 
- c);\l»(ywfe^ the X^engjth of the '^di.J^B^- 

As the Sine of the Angle ABC i$ to-ihe 
Lcnjgth of the Bkfe AC, ib k the Sine of the 
«^j|le^ oACB. to^ t^ JUngth ,of fhe. Si^e. ^^g 

firtjl^^/'- .■.-. ■■■' /■ ..'■•^ :•.:..- , -/V 

Tp work this by.tJbe Senior, t^e the lateral 
Extent of 4<J.p^^ff*Qn eitherjof j^e^Linejr^ 
^jie«| .dien)9j^nthe $«<5kor,ah^^ly tnisExtoiR: 
j)arafleiwiie ,^ the Pciihts o£ jii'^d to,,(ihk 
Comp^nt of th,© Angle ABC); 9n the tiM 

fentmg 6o and 6o, on the Lines of. L4pes,,,^na 

m)4^<^pirf>?rofthem, arffKMi 

f%e'fefPeHdkuUfiandffaf^^f'^ 
'19* . . /^/^»^ *ffimigle 4BC^Mng giivmL 
, > :' ' t^'^fufpefe-i^ordrdsi md4k^ 

.j,A6|?:tp.*^t^^n<ticui»^ 

fo Is the Ila4iuf i;Q>tfe T^pgej&t; .< the ^ 
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Tb do this by the Se(aor^ take to fr<imy©t» 
1-iiife of Lines, reprefentcd by 25 then fet 4fhfl 
ovetas a Parallel on 6 and.6^,te^Tefexitin^ 9^ 
on the faid Lines bf Lines. The Sefljor reihif* 
ing thuiopeh'd/ take the parallel Radrais,' tkdt 
is, the Extent from 45 Degrees to 45 Dc^t^i 
on the Lines of Tangents^ and this laterally 
meafur'd on either of the Lines of Tangents, 
will give about 18 Degrees 26 Mittutes, % 
the Quantity of the fought Angle CAB. ; " ' 

2^ote^ If the parallel Radius be Ipngjpr than 
cithei* of the Lines of Tangents, which it y^ill 
often be^ then you muft make ufe of th^ LiAes 
df lefler Tangents. But thefe leffer Tah^^ts 
muft make the fame Angle with each other k^ 
the Lines of Lines do^ as T mentioned 'b^fei^ 
ih the Defcrfption oF the Sedor,- for otkerwife 
-^hfe^Proportipn cannot be wbrked, bettaufcTii^ 
Stiileit Triangles are required. ..; 

• PR OB, IV;; , rf ,, 

- • j^B^i ^ th4 fight angkd Jpheri' ^^tt4 
cal Triangle ABC^ being giterti ■- : i^'j ^r 
the one $0 Degrees, atfdtke other 23 Degrees 

. ^ Minute/ ;t0 Jind the Side JB, 

; As B,a4wis is 'to the Sine of the Hyppth©. 
iii^^ fiyjs tlie Sine of the Angk ACB to thd 

^toeofth^ fought Side AB. 

^6^ 46 tlfis bVs^h^.Seao^. ttke th^ liatfetal 

l^ctent of 50 D^ees on the Cities betvir^^n 

<'^'^ ' over 
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fS"^' ^his Extent on po and 90 of the Lines of 
Skips>^.The Sci^tor rpniaining. thus opened, tak« ' 
th^ mveJlBl Extent of 23 Degrees 30 Minutes, , 
ciU;th^ $inesy 'which latcmlly meafur*d on ei- 
thef ot'them, will give the Sine of about 17I 
Qegrecf, the (ought Side AB. 

\ PRO B. V* 

r^ . ; 51^^? ^7/^/^j BCJ, BJC, and the Sid^ 
jtig* 21 r BC of an oblique J pherical Tfiangley 
, V. ./ being ghen; the frrji 10 Degr^es^ 
\ thefecond 30 LegreeSy and ike Iq/i 25 Z)^ 
gr^esi to find the Side ABf 

, Asrthe Sine of the Angle BAG is to the Sine, 
of the Side BQ, f6 is the Sine of the Angle 
?iCArtq the Sine of the Side AB fought* 
.;; ;To dp this by the Sedor , open it, and fet 
t}|ej§jrie of 25 Degrees over as, a Parallel on 
the Sines of ^o and 201 then the Seftor rer* 
maining thus opened, take the parallel Sine of 
,?o Degrees , aad^ mealufe it laterally on the 
Sines, and you wili ifind it alsncrift 17 Degye\^ 
fcrMiriwtes, .which, will be the C^antity of the 

fouglit Side AB# ; n 

p :^ o B. vt: 

The Side AC^ and the Jn^le BJC of 
fig, 2 1, the fight 'angled Jph&rical Triapgk 

ABC Uing j^ipen ; the one 2y I)^rees 
f . 54 .Minutes. , . am' th,e other. a 3 Degrees ,36 
:, Minutes i toJnilfhjeSidejBC]^" /' ' 



J 



AS^$. 
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AGj fo is the. Tangent of the given Angle 
BAG, to th(^' Tangent of the required Si<ie 

' 1k> do thds >y the Sedor ; open it, and let 
Oiver the Sjnp^of 27 Degrpes 54 Minutes, as a 
Parallel on <pp and 90 of th^ Lines of Snes. 
THq Sedor* remaining thus opened, take the 
parallel Talent of 23 Degrees 30 Minutes,^ 
and meafujsing. jt laterally on either [0f thd 
Lines of T^gents, you will find it ftboiit u! 
Degrees 30ili^inutes, which is the Quantity of 
the fought Side BC. 

Thefe few Examples being well underftood,^ 
any one may t>( himfelf find out the manner of 
working any other of the Cafes of pUin or 
fpherical Trigonometry, by the Seftor., There-, 
fore I now piDceed to ihcw the excellent Ufe 
of this Inftrument, in drawing the Hour Lines 
upon an 'Horizontal, and ereft South Dial. 

p R o B. vni. 

To draw the Hour Lines upon an Horizontal 

and Vertical Plan. 

Firfl, draw a right Line AC for Fig•^ll: 
the Horizon and Equator, and crols 
it at the Point A, about the middle of the Line,' 
with AB another right Line, which may ferve for . 
the Meridian and Hour Line of 1 2 ; then take out 
I J Degrees jfrom your Tangents,and lay themoflr . 
in the Equator on both fides from 1 1 ^ one of 
which Points will feive for the Hour of 11, and 
the other for the Hour of x . Again takeout the . 
1 . " F ' Tangent 



TangeAt of 30 bcgfeisj andpriclt it down in 
the Equator on both fi^ from 1 2 ; one of 
which Points, will ferve for the Hour of 10^ 
and the other for the Hour of a. In like man- 
ner prick down the Tangent of 45 Degrees for 
the Hours of 9 and ^y and the Tangent of 60 
Degrees for the Hours of 8 and 4, and theTai^ 
gent df 7 5 Degrees for the Hours of 7 and 5. 

In like manner nfiay the Parts* Or an Hour 
b& {kicked do wn^ in allowing 7 De^ees 30 Mi-* 
fluti?s for c^rery half Hour ^ and 3 Degrees 45^ 
Minutes for every Qjiarter. This done, you 
ate to cortfider the Latitude of the Place, and 
the Quality of the Pifin 5 for the Secant of the 
Llititud0 will h& thfe Semidiameter in a verti^' 
cal Plan, and the Sepantof the Complement of 
the Latitude in an horizontal Plaflu; I 

' For Example^ About Z^;/^«thc( Latitude if> 
51 Degrees 32 Minutes, and Idtthe Plan bp- 
vertical. If you take AV, the Secant of 51 
Pegrees 32 Minutes from the Senior, having 
fjtft opend the Seftor fo, that the Radius of 
k\ie Lines of Secants Bte-ecjual to the Radius of 
thfe Tangents pricked off, &||^ prick it down in 
the meridian Line from A to V j the Point V 
will be the Center of the Dial: And if you 
dl'aw right Lines from Y to 1 1 ^ and 10, and the 
reft of the Hour Points, thefe will be the Hour ^ 
Lines required. ^ ; ^ 

But jif the Plan be an Horizontal one, you 
niuft take out AH^ the Secant of ^jS Degrees aft'. 
Mitiutes/ a))d prick it 4own^in tha^Meridiwf* 
• . *. -. Line 
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Line from A to H^ fo right Lines drawn from 
the Center H to the Hour Pojnts, will be the 

. Hour Lines required. Only the Hour of 5 is want- 
ing, which muft always be drawn parallel ^ 
the EquatOT,- thro* the Center V, in a vertical 
PJaui and thro' the Center H, in an horizon- 
tal Plan. 

But if it happen that fome of the Hour Points 
fedlout of yotu* Plan, ypu may rertie^ly your 

,lelf> .both in theyerticai and hQrizo;\tat Plans. 

For if at.th^.Hour Roin^ of 3 ai^dpyovL 
draw occukLmcs P'^^IIqI, xq the Metidj^n:, 
the Diftances : PC, between the lieijiiFjX-ihe.Qf 
iJ^ and thefH(j>ur, Points .©f 3 ^4) 9^ will hp 
equad to thei^Semiidiahi^fiOT; AM> ki 4 v^tjiMy 

-md At^, i<i an:httfizonta.l r^Am aiMJjif tbey.bp 
divided in the fame manner th«t the Line AC 

4^ divided, JyouvUli We fh« Points of 4^ y^ 7,. 

/fAs in the fepriadntai pi«i^_:tafce,()itt.th§^:S^ 
midiameter AH, and make it a parallel Radi-? 
us, hyfetti^ it oveu in the Sines of ^o and ^ 
90 : Then takib the parallel Tangent ?)f i y * 
Degrees , and i& vrili givjb ybu the Diftance 
irom 6 to y, and from 6 tq 7, in your horizon- 
lal.Pl^p* The Se^or remaining thus opened, 
take out the parallel Tai\gent of 30 Degrees, 
$Iid k wilj-^ive ybu the DUtance from 6 to 4, 
m^ from S to ^ Jn your'honzontal Plan. Tha 
like .may ip ^n^ for half jind quarters of . 
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C HAP. VI. 

Of the Ufe (ftl^e Lines of NumlMsrs^ artificial 

Sims^ and Tangents, . 

SECTION L 

0/ the Ufe of the, Line of Numbers. 

THE Order of the Divifions on the Liiie 
of Numbers is thus ; it b^ns with i , 
and fo' proceeds with 2, 3, 4^ 5/^, 7, 8^ 9; 
and then i, 2, j^ drc. to xo at the end. Eack ' 
of thefe Divifions are fubdivided into i o Parts, 
and every of thofe iofJ5^ Parts ftom i in the 
middle to 2, are again fubdivided into 5 Parts. 
But the lotVsr.hom the fecond xto 5, >are43a^- 
ly fubdivided into two Parts. » 

Net^^ Each 10th fliould have been fuWv§- 
ded into i o other Parts^ called Cfenteftaes, but 
that the Length of the Line \vil4 not admit 
of It. • • . . .: : 

Numeration ofi the Line df, Ambers. ' ' 

P R O B.- R: I>i! . , . v-vi 
yf»2^ whole Nttmhdr tinder foUr^-Ftgitre^fl^hig \ 

• given i to find the Foint<'(^theLMie'''(^ 
. Numbers reprfeniing thief km- '; .' ' '^ 

' Firit feek for the -^ i^igta^'piF yoUri4ii5t>- ' 

• bcr aihongfl; tjicj JLorig Divifiorts' tW are fi]^- 

red, and that leads "you to the raft Figure , of ^ 

the Nymber. Theji for the fecond Fiptfe', 

\couiit fo many Xeifths from the afbidaid Di- 

- - - - - vifion 
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vifion forwards, as the fecopd Figures amount 
to ; then for the third Figure, couiit from the 
laftTenth, as many Contefmes Jisthe third 
Figure contains j and for the fourth Figure, 
count from the laft Ccntcfrn^ fo 'many Mili- 
ons, as the fourth Figure li^th Unites ,• ^'*and 
that will be the Point wliefe the Numfeer is 
on the Line of Numbers. ' ''[ 7^' ; 

- Example,-. To find thq Point. on the-Lide of 
Numbers reprefenting the Number 12;^" T^w 
'becaufe the firft Figure of this Nutnbercis* r, 
vou muft take the i in the; middb fbrtJie fi^ft 
Figure; thein the next Figtite being-i,'^<tofunt 
the Tenths from that i, apd there wi\lheth6 
Point rcprefenting 12. * - ^ - * - 

Again ,• To find the Point feprefeirtfeig 'i 44* 
Firft, as before^ takq fiDfi; iv the firft Figure of 
jd?^e Number 144.^ the middle Figure,! ^ thca 
for the fecpnd, (mz. 4O count 4 Tenths for- 
wards ^ laftly for the other 4 , count 4 Ceh- 
^tofmes fiirther, iandthdtis the Point for 144. 
f paMy; Toj^nd the Point rcprefenting i^iS. 
^irft, as before, for 1000 t^ke the rtiiddle i ; 
<!scondly for 700 reckon 7 Tenths forwards; 
thirdly for aoreckon i Centefmes from that 
feventh Tenths and laftt^J for tlie 8'Vofi fiiuft 




fee the Point dh'the Line of 'Numbfcrs < Jfepre- 
fenting i72:&i 'Underftatid the fame for any i>^ 
tiier Number, '-The afeiefeid Point- 'may^ilfo 
^BJ^t •1728^ or l.yaS, or 17.^8, or laftly 
yfrS*" . PROB« 



.'«:. *•* 



P'R 6 B. IL 



Ow.^umier befng'giden to he 'niuhipiyd ]^' Or- 
.. ' nothefi To find the Ptoduct. ' ^ 

. ;^tQRcl your Copipaffes from .Unity to the 
MultipUcator ; then the fame. Extent apply^^ 
thejmne way^ /from the Muitiplicand, ^Vi^l 
cauie the movable Point to -faU upon.ttie 

^^imglcf i^Qt-t6,be; givdft tQ be. multiply/il 
\fj ,^^y^^aX^ CompafliQs . from i to. ^^^ 

^nd ti^eji^ 3Eij:Q5\i^wjil rea<;h, from 6 to 30,, 
l^itergrofluA fw^^ ^Again, .fupppfe 125 is to 
be^ na^ip|y*<l l>y 5.44 ^ Extend your Compafle^ 
from I to 1 2 5, and thfe n\ovable Point will faU 
frpip i4f upon th^Jp/fpduA iBogc^- , ^ 

Ow' Nutf^her be^m given to: lfirdi<i}id€d1y)t am- 
y . ■.; ' ther i to %d the ^omnh^. ' ^ .- '; ' ^ 

Epteftd yo.ur <5orp|^ frpjn.tte pivMoy.'.ty 
1, ftadtiio iam^i jEJjfti^ 'wi|t /(Q^n . from itHe 

Comp^^ irom'tne Divifpr td th^''^ividei)^4v 
therf^^aae ^xtej^t, ^r^iU reae|ij.jtbe .feme xyay 
ft<m ^..to,tIie9Hqtiep|^ ,-: .H/no'i .• ' -, "^ 

^,;#Mfd . J>y r>;5vj <Mend,,X9B;xM*5»P^ 



p^ 
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'PRO b: IV. ■ 

^ree Numhefs being gi^uitm^ to find a fourth 
JSlimhef proportional to ihent. 

Extend your CompaiTes from the firff of tjic^ 
givjen Numbers to the lecpnd|||#the fanie tJe^ 
nomination ; and this Extent apply'd tl»e,lAmQ 
way;^ will reach from the fecond to the fpurth^ 
Prpportion^l fought* ^ .. ...i-,../ 

~ " iti'Wlll 




Example 5 If 8 give i6y whati'wul 12 
^Extend your Compafles from 8 to 165 andthisi 
lExtent apply *d tie fa'me jpiy wiU reach fron* 
I % to 24^ the fourth Proportional fought* 

Again, If 38 gives 765 vvhat will 96 give? 
Extend your Compafles from .38 to 96 ^ and 
the fame Extent will reach from 75 to 192^ 
the fourth Proportional (ought. . 

PR O B- V. ^ 

Thjind a mean Proportional bpween tvso gidetr 

/ Numbers^ . . .* 

Bifed' the D^iftance between the given. Num-* 
bers; and that Point of Bifefliori wiH lall oh- 
the mean Proportional foiightv ' ^^ 

-Example,- 'The Extrenies being 8 and p^' 
the middle Point between them will'be t6^ 
the mean Proportional fought For as 8^ is 
to 16, fois t^ to 32. /' 

y. P R O B. VL 

v^Pfaefe[u*»^Root of any.Nu'mber is always a 
n^sni ftopMtiohal between i..ah4 .the. iai4; 
i',;!.,- " Number j/:v.' 
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Number; fo that to find the fquare Root of a 
Number is only ^^ke half the Diftance b<^ 
fween i and the Nmriber given, and that Point 
of Bife^tion will be th» fquare Root of the 
Number .'given^JPut if the Figures of the Nura- 
berbe even, yol^muft look lor the Unite at the 
-begiiiiiing of the Lme, and the Number in the 
fecond Par^and the Root in the firft Part. Or 
rather recM^i o at the end to be Unity^ and 
then both Root and Square will fall backwards 
towards the middle, in the fecqnd Part of the 
Line. But if the Member be odd, then the 
middle Unite will be moft convenient, and both 
iioot and Square will be found from thence 
fbrvvafds towards lo. 

' S E.C T I O N n, . \ 

Of the conjoint TJfe of the Lin§s of Numbers , 
,^ : ^ rjty4ifciql Sines^ and Tangents. 

THcfe Lines of artificial Numbers, Sines, and 
T^JQg^nts, are fo contrived, and iet to each o- 
tji^rj. that by means of a Pair of Compafles, a- 
ny Problem, whether in right lined or fpheri- 
cal/]jrigonomctry, may be very expeditioufly 
foIiVecl by them with tolerable Es»iStnefs. 
^iT he Sines are numbered i, 2, 3, 4, 5, 6, 7^ 
8, 5>, 10,. 20, 30^40, 50, 60, 70, 80, 5^0; figni^ 
fying Degrees. Every. one of the Degrees, as 
far as 6, are fubdivided into i o Parts, fignify- 
ing eveiy 6 Minutes; then the Degrees from 6 
ttf 1 o, are only fubdivided into 6 Parts for every 
ih Minutest Again^ eachiofthe lo Degrees^ : 
:.C ^ -. which 



/ 



fl 



wlilciT liave notKumbefs l?et to them* forkvoid-'; 
ing Confuiion, between lo and 20, ard'ohly" 
divided into 4 Parts, f^r jOj/cfy ^5 Minutes ^ the 




[ T'iThe ^Line^ t|f jrtificialfTangbrtts, is nuftfeer'dl 
^ ^i>*3H\ 5/6;'%^i''su 10, ib. ^o, 4o;45: *ro tht?^ 
: TAh^:nt5 W^ W; 30, -40^, ^ ate^ fet^ their (Doi*^^^ 
j^ plem^Mifr^V 7^^^ 6o;'5oi AHb^thyfe frgnify^ 
I Degrees, like as jthe St«iQ^. ,.) ^ - 

- T4\Qfe;]C^ ftrc oach fulxiivide^^ ^ t?;tlj^ 
Tarigcht of 30 Di^iji.ces^ U^to the fame Nilmber" 
;.)Frc\rts, as thofc on the artiflcfal Sines. Each 
■idi wlitifch V^cfbnt't'hc farrtcV Numbers iSflMi- 

■gte^'-^o';4'5Vcacli Dogi-to is fttbdivkit^liittto j^ 

I^rHs^ fei»ci^'2b Minutes;'-': .;r:'r.i;.ir'.- r , • 

.■.:\yiy':)\u[hfi.'Chiptet'i.i.v.-._Ji..\i ^ ■..-. 

Set one Foot of yov^ ^omp^fles upon 7 of 
the X.i|ie.o£>IumberSj ^xeprelci\t:in^ 70 Miles,^ 
aiii 'ejA^rtd' ^e other tfi 49 Miles, rtpiefeiitcd-^ 
by 4. The Com'paffes Tremaming thus opened 
f«^6nfe ffeot"uj¥)n 90 "6f the Lifted ot " Sihes 
fllBd t^ voidi^ '^oot will ^11 dowiAwai'ds up« 
oq the^ Lihe of Sines , on th^i Sino of 34 D&i 
i ■ G gree$ 
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ftlces 50 Minute;,' the Q}ianti^ of th^ Ao^^ 
xiught. • 

P n O B. 11. 

Tofoive the Cafi.and Sxample 0/ Pfob. II. of 

the lafi Chapter. 

Set one Foot ot your Compa0es upon.thc 
Sine of 30 Degree^ . gnd cxteiid the oth^ to 60 
Lc^igues on the JUne of Numbers:. The Com-. 
{Mdics rc^laining thus opened, fet one Foot ujp-' 
on the Sine of 46 Degrees, and the other will 
fall upwards on die Line of Numbers upon 8^i • 
i^ea^u^ the lycsngth of the fought Side. 

. , P RpB. in. 

'p/ty the Cafe artit JSxmftpk of Prdb, IIL qf, j 

the lafi Chapter, ,; ., "*' 

Set ijne Foot of y<Hir CompaiTps on 5o <xf the \. 
Line of Numbers, and extend the other to 45 ^ % 
D^»)9ps pf the Line of Tangents-: The Co^i* ^ 
palfes remaining thu$ opened, fet one Foot vp^ < 
on the Number 20 on the Line of Numbers, 
and the other will tall onf the Line of Tangents' 
upoti the Tangent of about 1 8 E^e^rees a^H*-^ 
nutes, the Quantity of the Angle fought«. 

' PR 6^. IV.- ; ', 

Tofoke the Cafe andMcamjpk o/JProb. tP^. tf 

\. . . the lafi Chapter. ^ ^ 

, Set onl» Fopt of yomi' CoaipaiTirft i^xip^^ thft : 

^Q& of 50 p^iicQ} ,: mA ^ct^ ^thcr «tiMr to,; 
the Rad^^^ ^ Sinje of ^ Degr<e|.i .the.C<mtRj ^ 
• ^ y pafles 




(45) 

pdfTe^ remaining thus ppe&e<i|, fet one Foot mv, 
on the Sine ©£23 Degree^ 30 Minutes, a^<l the 
other will Ml downward upou the Sine' of i:^ 
Pegrees, amj^fOJout 3 Fw^| lor the)t;;fngtk 
of the fought Side. . . : . ' .^ .' ' ^ 

Tbfohe the dafe'and Sxainpk xf JP^r P: if, 

' the lafi Chmer.: ■,--•■.? 

Set one Foot pf yqiir C<^P^^ uppp'the. 
Sine of 30 Degrees^ ^nd expend ,th«l others 
4owipwards to tl>e ^e o£ 25 Degrees;. 'Ti^p^ 
Cpp^afles ren>aining -thjas opened, let one* 
Eofjtiupon tte Svje of »o pe^^es, ^nd the o-; 
tl% will fajl upon the Sjke of about i<f De-^; 
, 40 JVf iautes, the t-ength ok tho'lbught ,. 

-v/; cR R o B. Vl , . 

> .... 1^ „ .% 

lifoke the Cafi and Exatnph qfTi>6b, VI* ^' 
[■ ; thi laft Chafer, » 

Set one Foot c^ your Compailes upon tlie . 
Sihip o£ 90 Degrees, ^nd ext^d the.othtpr 
downwards to tpe:Sine of 27. Degrees;, ^4 ^'' > 
nuti^ ; Your. Cpmpafles remaining thus opened . 
fet 9ne Foot upon the Tang^it of 23 D^ 
30^ Minutes, (Mid the other foot wiU 
dowinivards upop. the Tangent of about 11 ^^ 
Et^gc^es, the <<^|U(tity of t£e fought Side* 

Note^ if in workkig Proportions in Sines 
and Tangents, the Foot ot your Compaflfes 
fliould fall ]bey<ii)d the Tangent of 45 De* 

gree% 





'^■f •'" *«v*y; ' 4""- '«?-i'^, v^ .- *, ,^, 



"S^ 



gree^ij as it wilr^oftert happen,, then xoxi 
jhuft'take a Point : as far on^riiis Side ot^'j" 
i>e^re#>' ^s the'Md^Pointdf iour Compafles' 
falts beyond 4i Cfeg^c^, •. ii^id -t^^ 
give you the Tangent oFthc Coliiplemcnt^tb* 
^o Degrees, of t^ Sif|e.Qr ^nglc fought. 
^,.B3^mpk; $UJ^p9fo. this Prpp<>^;tiQii ^^^^^^ 
b6 worked as the.^^'oe^r ^q l^^rccs is to Ra- 
dius; lb is the Tarikiht'of ;o jDcgrces to ano- 



wards i^DCypnd the'Tarigent'6T-41 Degrees^' 
thea^'ffiiding ifoxvf^ it foils i)ey<!md, with d^6'. 
Fpot of your Comoaffes on 45 Degrees, fctH#' 
that Extent on ras fide 4*5 -'Decrees, and you 
i^^llJffJid'Ut/tdcA]\:U^ the, "JT^gcnt pl,t\;^ 
Complement of.tty3;A>^ght^']i'fj.pgent5 c;/^* on 
30 pegrees, 40 Mini|tcs ; wnence the Tangent 
lotighris -59 Degrees ' . 20 MIritifeij*' ^ -^ ^ - ^^ 



jn'cc^you fec,^ tjiat in v^otkiiig^^ PropoftJ- ^ 
on5 'in^^^Jumbei-*^ Aiicf SiAes^ ^ o^^ Sihcfe and T^'ft-i! > 



gihtj, in the firfl Term, ;-arid-ektendirig-%6^'a^ : 
tte**to the feebn^ Term of^a^^StShtraiy-DaYo-^^^ 
minatpnV* andtEeh 'th^t Exteftt V^'^i'^*ea%tfl 
frbm the third Teriii^ to a foiirtK feuglit.^ '-^*v^A 



■--.-•-» 



V 








4^ •: 



!.'./ 




iSit, in till 
- to the 
gnat ion i - 
1 tlic th: 
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